Pathology and Pathogenesis of Deep Vein Thrombi
Deep vein thrombi begin as tiny microscopic nidi in valve pockets or in saccules or at vein junctions throughout various veins of the leg, thigh and pelvis. They form and grow under appropriate conditions, growth occurring by an additive process through the repeated deposition of thrombus-coagulum from the flowing blood. Thereby they become layered structures. Venous stasis and eddying of flow are the main predisposing mechanisms. Venous dissection studies have shown that thrombi can form independently in a variety of locations in deep thigh and leg veins and that bilateral thrombosis is common. Growth can occur from each primary site by forward propagation, and later by retrograde extension after venous blockage. Thereby long tubular structures hiding the site or sites of origin, are formed. Thrombi form earlier and more commonly in calf veins than in thigh veins, though the latter are the more dangerous because of major embolic detachment. Growth is characterized histologically by lamination and by multiple platelet masses closely rimmed by fibrinthe 'building blocks' of all thrombi. The structure of these platelet-fibrin units indicates that biochemical interaction between platelets and the coagulation mechanism is the key to thrombus growth. Repeated activation of the coagulation sequence and of platelet aggregation following the liberation of small amounts of thrombin is the probable explanation.
The structure of small thrombi in femoral valve pockets and the microscopic contents of apparently empty pockets, were studied in detail to ascertain the nature of the microscopic nidi from which thrombi form and their manner of growth to visible thrombi. Most recent thrombi had two main regions: red areas restricted distally in the pocket by the vein wall, and larger white regions characterized by plateletfibrin units. White material comprised most of the thrombus length and often covered the red areas. It was secondary growth deposited on the red areas which are likely to be the initial structures of most valve pocket thrombi. Red areas are dominated by red cells with fibrin lamina, but can also contain a few very tiny platelet-fibrin units, some of which show degenerative changes culminating in purely fibrin structures. Evidence of preceding intimal damage was absent, which indicates that the nidi are laid down on normal endothelium. They form distally on the vein wall near the apex of the pocket.
Examination by serial histology of apparently empty valve pockets excised from main femoral veins revealed various small condensed antemortem structures. Of these, condensed foci of red cells often containing some leukocytes, and tiny fibrin fragments surfaced by endothelial cells were the most frequent. The latter are considered to be the remnants of aborted thrombi, but the red cell foci must have been deposited into the pocket by eddy currents at the pocket mouth. A few pockets contained tiny circumscribed platelet clumps or masses of leukocytes similarly deposited. It is postulated that any of these could represent the unstable nidi from which thrombi grow; that stability is achieved through fibrin formation, and that growth occurs following interaction between activation of the coagulation sequence and platelet clumping. 
